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Phase Il Environmental Site Assessment

Large Aircraft Parking Site
7277 Perimeter Road South
Seattle, Washington

1.0 INTRODUCTION

This report presents a Phase Il Environmental Site Assessment (Phase II ESA) completed for the Large
Aircraft Parking site (the Site) at King County International Airport (KCIA) in Seattle, Washington (Figure 1).
The objective of the work was to evaluate the current soil and groundwater conditions at the Site before
KCIA redevelops the area south and east of the main terminal building located at 7277 Perimeter Road
South in Seattle, Washington. The intent is to reconfigure the site to accommodate airside parking of large,
heavy aircraft and landside vehicular parking, along with safe access to Airport Way South that borders the
east side of the airport. The Phase Il ESA was prepared in general accordance with requirements of the
Washington State Model Toxics Control Act (MTCA; Chapter 173-340).

2.0 SITE BACKGROUND

2.1 Site Description and Location

The Site consists of an approximately 3.4-acre rectangular area along the central eastern boundary of King
County International Airport, immediately south and east of the main terminal building. The site is
generally flat with a slight slope to the south. The northwestern portion of the site is currently used as a
paved parking area. The southeastern portion of the site currently consists of a fenced outside storage
area for materials and equipment.

The site is bounded to the north by the KCIA main terminal building; to the east by Perimeter Road South;
to the south by additional outside storage area; and to the west by the airport runway.

2.2 Previous Environmental Investigations

In 2012, a Phase | environmental site assessment (Phase | ESA) was conducted for properties on and near
the Site. The Phase | identified the former Boeing Electronic Manufacturing Facility (EMF), half of which
was located on the Site as a recognized environmental concerns (REC). Historical documentation identified
a groundwater plume containing volatile organic compounds (VOCs) originating from the Boeing EMF, with
trichloroethene (TCE) as the main VOC detected in the plume. Numerous historical investigations and
remedial activities and monitoring have occurred in the location of this building (Hart Crowser 2012).
Groundwater sampling for PCB congeners and aroclors performed in 2017 indicated PCB concentrations
well below MTCA Method A cleanup levels for groundwater. An aboveground storage tank (AST) was also
noted in the Phase | report, but no associated RECs were reported.
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2 | Large Aircraft Parking Site

Historical gas stations near the Site were also noted in the 2012 Phase | ESA. Investigations at two of the
gas stations closest to the Site are described in more detail below.

Boeing Electronic Manufacturing Facility

A historical data report was prepared for Boeing in 2008 summarizing previous investigations of hazardous
materials released at the site. A release of hazardous substances at the EMF property was identified and
reported in 1982, indicating trichloroethylene (TCE) and hexavalent chromium as detected compounds in
groundwater. Removal actions started in 1982 and groundwater sampling indicated that hexavalent
chromium and TCE were below ambient water quality criteria with the exception of one location where
TCE was present in groundwater above 1982 regulation levels. Construction in the fall of 1985 exposed an
abandoned 10-inch pipe associated with chromic acid plating. Surrounding soil was found to be impacted
and was subsequently removed. An expanded site characterization was implemented in 1985 with
monitoring through 1993. In 1996 and 1997, a MTCA RI/FS was conducted under the MTCA Voluntary
Cleanup Program. During this RI/FS, lab results indicated that hexavalent chromium was present in the soil
at concentrations below 0.3 milligram/kilogram (mg/kg). TCE was detected in soil at concentrations up to
20 mg/kg from 8 to 25 feet below ground surface (bgs). Additional investigation data was collected and
remedial actions were implemented between 1997 and 2007 to characterize the site conditions and the
down- gradient TCE plume in groundwater (CALIBRE, 2008).

In 2018, CALIBRE prepared a report summarizing groundwater monitoring of the EMF VOC plume
following the implementation of enhanced reductive dechlorination (ERD) as a remedial action. Results
indicated that chlorinated VOC concentrations in groundwater near the building showed up to

99.9 percent reduction from historical concentrations (CALIBRE 2018).

Neighboring KCIA Standard Gas Station Site

A Phase | ESA and Phase Il ESA were conducted at the KCIA Standard Gas Station Site to the north in 2012.
Gasoline-range petroleum hydrocarbons (TPH-G), benzene, toluene, ethylbenzene, and xylenes (BTEX)
were detected in soil samples at concentrations exceeding the MTCA Method A cleanup levels. Gasoline-,
diesel-, and heavy-oil range petroleum hydrocarbons (TPH-D), total iron, dissolved lead, benzene, and
1-methylnaphthalene were detected in groundwater samples at concentrations exceeding MTCA Method
A or B cleanup levels (URS 2012 and Madison 2012).

From 2013 to 2014, petroleum-impacted soil was excavated and disposed of offsite. Verification soil
samples indicated that TPH-G was still present in soil at some locations at concentrations exceeding MTCA
Method A cleanup levels. Due to proximity of nearby roads, overexcavation was not feasible and the area
was backfilled and oxygen release compound (ORC)-Advanced pellets were mixed with backfill to enhance
biodegradation of petroleum hydrocarbons the site (URS 2014a).

Baseline groundwater sampling was conducted in October 2013 and March 2014, and TPH-G, TPH-D, and
benzene were not detected at concentrations above MTCA Method A Cleanup levels. Iron, lead, and
1-methylnaphthalene were not analyzed at the time (URS 2014a). Quarterly groundwater sampling was
also conducted from May 2014 through February 2015. None of the constituents analyzed had
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Large Aircraft Parking Site | 3

concentrations exceeding MTCA Method A and B cleanup levels, but iron and TPH-D were not analyzed
(Greylock 2015).

Neighboring Standard Oil Site

A Phase | ESA and Phase Il ESA were conducted at the adjacent Standard Oil Site to the southeast in 2012
and 2013, respectively. The Phase Il ESA identified TPH-G, trichloroethylene (TCE), and BTEX in soil samples
at concentrations exceeding MTCA Method A cleanup levels. None of the constituents in grab
groundwater samples had concentrations exceeding MTCA Method A cleanup levels (Hart Crowser 2013).

A remedial action investigation in 2014 detected TPH-G in soil and groundwater at concentrations
exceeding MTCA Method A cleanup levels (URS 2014b), and in late 2014, petroleum-impacted soil was
excavated and disposed of off-site. Verification soil samples indicated that diesel-range petroleum
hydrocarbons (TPH-D) and benzene were still present in soil at concentrations exceeding MTCA Method A
cleanup levels. Due to proximity of nearby roads, overexcavation was not feasible and the area was
backfilled and injected with ORC-Advanced (URS 2015).

Groundwater sampling conducted in 2015 detected TPH-G and TPH-D at concentrations exceeding MTCA
Method A cleanup levels, but quarterly groundwater sampling in 2017 detected TPH-G and TPH-D at
concentrations below MTCA Method A cleanup levels (Hart Crowser 2017).

2.3 Geology and Hydrogeology

The Site is generally flat and covered with asphalt. A description of regional and site subsurface geology
and hydrogeology is provided below.

2.3.1 Geology

The City of Seattle is in the Puget Sound lowland, characterized by north—-south trending ridges capped by
Vashon till. The Seattle area is typically underlain by glacial till, which ranges from a gray, gravelly, sandy
silt to a silty sand and is typically very dense. The site is also located within the Duwamish River Valley,
which includes surficial fill material from land reclamation and dredging.

Soil borings from the New Fuel Farm field investigation activities consisted of generally uniform silty sand
underlain by coarse grained sand below.

2.3.2 Hydrogeology

Groundwater at the Site was encountered from 8 to 11.5 feet bgs. Observed groundwater depths and
previous investigations indicate that groundwater in the area flows southwest towards the Duwamish
Waterway.
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4 | Large Aircraft Parking Site

3.0 SOIL AND GROUNDWATER SAMPLING AND RESULTS

3.1 Field Investigation Activities and Observations

On August 27, 28, and September 5, 2018, 20 push-probe borings (HC-1 through HC-20) were advanced to
depths of 15 feet at the site (Figure 2). Soil samples were collected in 2.5-foot intervals and groundwater
samples from 12 borings (HC-1, HC-4, HC-5, HC-6, HC-8, HC-10, HC-12, HC-13, HC-15, HC-18, HC-19, and
HC-20).

Soil samples were field screened using sheen tests, visual and olfactory observations, and/or a
photoionization detector (PID) to detect VOCs in the head space. Headspace volatile detections were
noted in borings HC-1 through HC-16, HC-19, and HC-20; headspace volatiles were detected at low
concentrations, up to 4.0 parts per million (ppm). Additionally, soil samples from boings HC-1 through
HC-7, HC-9 through HC-12, HC-14, HC-16, and HC-18 through HC-20 had sheen noted. One sample from
boring HC-10, taken from a depth of 0 to 2.5 feet bgs, had an odor noted. Non-agqueous phase liquid
(NAPL) was no observed in any of the borings. Field screening results are shown on the exploration logs in
Appendix A.

3.2 Soil Sample Chemical Analysis and Results

The soil samples were submitted to qualified laboratories (AM Test and Advanced Analytical) and analyzed
for one or more of: TPH-G, TPH-D, TPH-O, polychlorinated biphenyls (PCBs), semivolatile organics (SVOCs),
polyaromatic hydrocarbons (PAHSs), total metals (arsenic, cadmium, chromium, lead, mercury), and volatile
organics (VOCs). We selected 49 samples for analysis based on field screening results and sample location
and depth. The soil sample analytical results are summarized in Table 1, and the laboratory report is in
Attachment B.

We compared the results with MTCA Method A soil cleanup levels for unrestricted land use. Analytical
results were:

Twenty-nine samples were analyzed for VOCs, eight of which had detected concentrations of one or
more VOCs. Trichloroethene was detected in five (HC11-S1, HC11-S4, HC14-S5, HC14-S6, and HC20-5S4)
of those eight samples at concentrations ranging from 0.044 mg/kg to 0.083 mg/kg, all above the
MTCA Method A cleanup level of 0.03 mg/kg. The remaining three samples had VOC detections that
either do not have cleanup levels, or concentrations were below MTCA Method A cleanup levels.

Twenty-one samples were analyzed for total metals. Arsenic was detected in all twenty-one samples at
concentrations up to 12.8 mg/kg, below the MTCA Method A cleanup level of 20 mg/kg. Cadmium was
detected in ten samples. Only one sample (HC16-S2 from 2.5 to 5.0 feet bgs) had a cadmium
concentration of 2.85 mg/kg that exceeds the MTCA Method A cleanup level of 2 mg/kg. Chromium
was detected in all twenty-one samples at concentrations up to 234 mg/kg, below the MTCA Method
A cleanup levels of 2,000 mg/kg for chromium lll. However, fifteen of the twenty-one samples with
chromium detections were above the MTCA Method A cleanup level of 19 mg/kg for chromium IV
which has been encountered previously at the site. Lead was detected in twenty samples at
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concentrations up to 12 mg/kg, well below the MTCA cleanup level of 250 mg/kg. Mercury was
detected in fourteen samples at concentrations up to 0.091 mg/kg, well below the MTCA Method A
cleanup level of 2 mg/kg.

Forty-six samples were analyzed for TPH-D and TPH-O. TPH-D was detected in nine samples (at
concentrations of up to 43 milligrams per kilogram [mg/kg]) and TPH-O was detected in twenty-one
samples (at concentrations up to 710 mg/kg). Detected TPH-D and TPH-O concentrations were well
below the MTCA Method A cleanup level of 2,000 mg/kg.

Twenty-three samples were analyzed for TPH-G. TPH-G was detected in one sample at a concentration
of 0.358 mg/kg, well below the MTCA Method A cleanup levels of 30 mg/kg with benzene present and
100 mg/kg without benzene.

Twenty-three samples were analyzed for BTEX. Benzene was not detected at or above laboratory
reporting limits. Ethyl benzene was detected in one sample at a concentration of 0.0016 mg/kg, well
below the MTCA Method A cleanup level of 6 mg/kg. Toluene was detected in four samples at
concentrations up to 0.0048 mg/kg, well below the MTCA Method A cleanup level of 7 mg/kg. Xylenes
were detected in five samples at concentrations of up to 0.0079 mg/kg, well below the MTCA Method
A cleanup level of 9 mg/kg.

Sixteen samples were analyzed for PCBs. PCBs were estimated in to be present in two samples at
concentrations up to 0.00599 mg/kg, well below MTCA Method A cleanup level of 1 mg/kg.

Sixteen samples were analyzed for SVOCs, ten of which had detected concentrations of one or more
SVOCs at concentrations up to 0.0892 mg/kg. There are currently no MTCA Method A cleanup levels
for these detected SVOCs. However, these detections are considered low.

Sixteen samples were analyzed for PAHS, six of which had detected concentrations of one or more
PAHs. Carcinogenic PAHs (cCPAHs) were detected in five of the six samples at total concentrations up to
0.004159 mg/kg, well below the MTCA Method A cleanup level of 0.1 mg/kg.

3.3 Groundwater Sample Chemical Analysis and Results

Groundwater samples were collected and analyzed from 12 borings (HC-1, HC-4, HC-5, HC-6, HC-8, HC-10,
HC-12, HC-13, HC-15, HC-18, HC-19, and HC-20). The groundwater samples were submitted to a qualified
laboratory (AM Test) and analyzed for one or more of: TPH-G, TPH-D, TPH-O, PCBs, SVOCs, PAHS, total
metals (arsenic, cadmium, chromium, lead, mercury), and VOCs. The groundwater sample analytical
results are summarized in Table 2, and the laboratory report is in Attachment B.

We compared results with MTCA Method A groundwater cleanup levels. Analytical results were:

Twelve samples were analyzed for VOCs, seven of which had detected concentrations of one or more
VOCs. Trichloroethylene was detected in four samples. One sample (HC10-GW) had an estimated
concentration of 32.4 ug/L which exceeds the MTCA Method A cleanup level of 5 ug/L. One sample
(HC20-GW) had a detected concentration of 23.3 ug/L which exceeds the MTCA Method A cleanup
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6 | Large Aircraft Parking Site

level of 5 ug/L. Vinyl chloride was detected in four samples (HC5-GW, HC10-GW, HC15-GW, and HC20-
GW) at concentrations from 1.4 ug/L to 810 ug/L, all exceeding the MTCA Method A cleanup level of
0.2 ug/L.

Twelve samples were analyzed for total metals. Arsenic was detected in all twelve samples up to a
concentration of 4.88 ug/L, below the MTCA Method A cleanup level of 5 ug/L. Cadmium was detected
in two samples up to a concentration of 0.07 ug/L, well below the MTCA Method A cleanup level of

5 ug/L. Chromium was detected in all twelve samples. Only one sample (HC20-GW) had a chromium
concentration of 183 ug/L that exceeds the MTCA Method A cleanup level of 50 ug/L. Lead was
detected in all twelve samples up to a concentration of 1.17 ug/L, well below the MTCA Method A
cleanup level of 15 ug/L. Mercury was detected in ten samples up to a concentration of 0.28 ug/L, well
below the MTCA Method A cleanup level of 2 ug/L.

Twelve samples were analyzed for TPH-D and TPH-O. TPH-D was detected in two samples at
concentrations up to 88 micrograms per liter (ug/L), well below the MTCA Method A cleanup level of
500 ug/L. TPH-O was detected in one sample at a concentration of 160 ug/L, below the MTCA Method
A cleanup level of 500 ug/L.

Twelve samples were analyzed for TPH-G. TPH-G was estimated to be present in one sample at a
concentration of 274 ug/L, below the MTCA cleanup levels of 800 ug/L with benzene present and
1,000 ug/L without benzene.

Twelve samples were analyzed for BTEX. Benzene was not detected at or above laboratory detection
limits. Ethylbenzene was detected in one sample at a concentration of 0.52 ug/L, well below the MTCA
Method A cleanup level of 700 ug/L. Toluene was detected in two samples at concentrations up to

8.5 ug/L, well below the MTCA Method A cleanup level of 1,000 mg/L. Xylenes were detected in one
sample at a concentration of 1.73 ug/L, well below the MTCA Method A cleanup level of 1,000 ug/L.

Eleven samples were analyzed for PCBs. PCBs were not detected at or above laboratory reporting
limits in any of the samples.

Ten samples were analyzed for SVOCs, three of which had detected concentrations of one or more
SVOCs at concentrations up to 1.11 ug/L. There are currently no MTCA Method A cleanup levels for
these SVOCs detected.

4.0 CONCLUSIONS AND RECOMMENDATIONS

The soil and groundwater results from sampling conducted at the Site indicate the presence of
trichloroethylene (TCE) in soil and groundwater at concentrations above cleanup levels primarily in the
southeastern quadrant of the Site and within the former Boeing EMF building footprint with known TCE
impacts; the presence of vinyl chloride in groundwater at concentrations above cleanup levels across the
Site, and an exceedance of cadmium in soil at one location also next to the former Boeing facility on site.
Two soil samples with TCE exceedances (HC11-S4 and HC20-54) were from the 7.5 - 10.0 feet bgs depth
range, one soil sample with TCE exceedance (HC11-S1) was from the 0.0 - 2.5 feet bgs depth range, one
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soil sample with TCE exceedance (HC14-S5) was from the 10.0 -12.5 feet bgs depth range, and one soil
sample with exceedance (HC14-S6) was from the 12.5-15.0 feet bgs depth range. The vertical extent of the
elevated TCE in several of these soil samples needs to be determined. In addition, the horizontal extent in
the soil and groundwater needs further assessment.

One soil sample with a cadmium concentration above the MTCA Method A cleanup level needs to be
further delineated. In addition, although no soil samples had a total chromium concentration above

2,000 mg/kg (MTCA Method A cleanup level for the more common chromium Il), there was one soil
sample (HC-14-S6) from a boring located within the former Boeing EMF building footprint that had a total
chromium concentration of 234 mg/kg, above the hexavalent (chrome VI) MTCA Method A cleanup level
of 19 mg/kg. Since there was a known soil cleanup of chromium VI east of the former Boeing EMF building,
further characterization for chrome VI should be conducted.

Based on these results, a site characterization of approximately twelve to fourteen borings is
recommended to further delineate the horizontal and vertical extent of trichloroethylene and cadmium
impacts in the soil and assess for hexavalent chromium in the soil in the vicinity of the former Boeing EMF
building. Further characterization of the TCE and vinyl chloride in the groundwater should also be
conducted as part of the additional characterization.

5.0 LIMITATIONS

Work for this project was performed, and this report prepared, in accordance with generally accepted
professional practices for the nature and conditions of the work completed in the same or similar
localities, at the time the work was performed. This report is intended for the exclusive use of Burns &
McDonnell Engineering Co. and King County International Airport for specific application to the referenced
property. This report is not meant to represent a legal opinion. No other warranty, express or implied, is
made.

The MTCA cleanup levels in this memorandum are provided for comparison only and are based on our
understanding of cleanup levels required by Ecology for similar projects. They are not MTCA
interpretations. By using them for comparison, we are not implying that remedial actions at the Site are
required under MTCA. Specific MTCA interpretations may involve separate calculations and
determinations upon which Ecology may establish a range of cleanup standards.

6.0 REFERENCES

CALIBRE 2008. Historical Data Summary Report Final. Prepared by CALIBRE Systems, Inc. for The Boeing
Company Share Services Group, June 6, 2018.

CALIBRE 2018. Technical Memorandum: Remedial Optimization of EMF VOC Plume: Summary of
Groundwater Monitoring for February 2018. Prepared by CALIBRE Systems, Inc. for The Boeing Company
EHS Remediation, August, 2018.

._': 19282-10
November 15, 2018
HARTCROWSER



8 | Large Aircraft Parking Site

Greylock 2015. Quarterly Groundwater Monitoring, Former Standard Service Station Property, 7210
Perimeter Road South, Seattle, Washington. Prepared by Greylock Consulting LLC for King County
International Airport — Boeing Field, April 6, 2015.

Hart Crowser 2012. Phase | Environmental Site Assessment, Core Area Redevelopment Property, 7500,
7575, 7585, and 7300 Perimeter Road, Seattle, Washington. Prepared by Hart Crowser, Inc. for KPFF

Consulting Engineers, July 25, 2012.

Hart Crowser 2013a. Phase Il Environmental Site Assessment (Phase Il), Core Area Redevelopment
Property, 7500, 7575, 7585, and 7300 Perimeter Road, Seattle, Washington. Prepared by Hart Crowser,
Inc. for KPFF Consulting Engineers, February 7, 2013.

Hart Crowser 2017. Performance Groundwater Monitoring Report, Former Standard Oil Parcel, King
County International Airport, 7400 Perimeter Road South, Seattle, WA. Prepared by Hart Crowser, Inc. for
King County International Airport/Boeing Field, February 1, 2017.

Madison 2012. Phase Il Environmental Site Assessment, Expanded Leasehold Area, King County
International Airport, Seattle, WA. Prepared by Madison Environmental Group for Galvin Flying Services,
May 2012.

URS 2012. Site Characterization, Former Standard Gasoline Station Property, 7340 Perimeter Road, Seattle,
Washington. Prepared by URS for King County International Airport, November 13, 2012.

URS 2014a. Independent Cleanup Action, Former Standard Gas Station Property, 7210 Perimeter Road S.,
Seattle, Washington. Prepared by URS for King County International Airport, May 5, 2014.

URS 2014b. Remedial Action Work Plan, Former Standard Oil Site, 7400 Perimeter Road South, Seattle,
Washington. Prepared by URS for King County International Airport, July 9, 2014.

URS 2015. Independent Remedial Action, Former Standard Qil Site, 7490 Perimeter Road South, Seattle,
Washington. Prepared by URS for King County International Airport, April 1, 2015.

L:\Notebooks\1928210_KCIA_Large_Aircraft_Parking\Deliverables\Reports\Final Phase Il Report\KCIA Large Aircraft Parking Ph Il Report.docx

19282-10 1

| 7
November 15, 2018 HARTCROWSER












































































































Table 2 - Analytical Results for Groundwater Samples Sheet 2 of 9

Sample ID MTCA HC5-GW HC-6-GW  HC-10-GW HC12-GW  HC13-GW
Sampling Date Method A 8/27/18 8/28/18 8/28/18 8/27/18 8/27/18
Cleanup Level

Methyl lodide 1U 1U 1U 1U 1U
Methylene Chloride 5 2U 2U 2U 2U 2U
Styrene 1U 1U 1U 1U 1U
Tetrachloroethylene 5 1U 1U 1U 1U 1U
Toluene 1000 1U 1U 1U 1U 1U
m,p Xylene 1U 1U 1U 1U 1U
0-Xylene 1U 1U 1U 1U 1U
Total Xylene 1000 1U 1U 1U 1U 1U
Trans-1,2-Dichloroethene 1.3 1U 1U 1U 1U
Trans-1,3-Dichloropropene 1U 1U 1U 1U 1U
trans-1,4-Dichloro2butene 5U 5U 5U 5U 5U
Trichloroethylene 5 1U 2.3 324 1U 1U
Trichlorofluoromethane 1U 1U 1U 1U 1U
Vinyl Acetate 5U 5U 5U 5U 5U
Vinyl Chloride 0.2 10 1U 15 1U 1U
PAHSs (SIM) in pg/L
1-Methylnaphthalene 01U 01U
2-Methylnaphthalene 01U 01U 01U
Acenaphthene 01U 01U 01U
Acenaphthylene 01U 01U 01U
Anthracene 0.1U 0.1U 0.1U
Benzo(a)anthracene 01U 01U 01U
Benzo(a)pyrene 0.1 01U 01U 01U
Benzo(b)fluoranthene 01U 01U 01U
Benzo(ghi)perylene 01U 01U 01U
Benzo(k)fluoranthene 01U 01U 01U
Chrysene 01U 01U 01U
Dibenzo(ah)anthracene 01U 01U 0.1U
Fluoranthene 0.1U 0.1U 0.1U
Fluorene 01U 01U 0.1U
Indeno(123-cd)pyrene 01U 01U 01U
Naphthalene 160 01U 01U 0.1U
Phenanthrene 0.1U 0.1U 0.1U
Pyrene 01U 01U 01U
Semivolatiles in pug/L

1,2,4-Trichlorobenzene 2 U 2 U 2 U
1,2-Dichlorobenzene 2U 2U 2U
1,3-Dichlorobenzene 2 U 2 U 2 U
1,4-Dichlorobenzene 2U 2U 2U
2,4,5-Trichlorophenol 2 U 2 U 2 U
2,4,6-Trichlorophenol 2U 2 UJ 2U
2,4-Dichlorophenol 2 U 2 U 2 U
2,4-Dimethylphenol 2U 2U 2U
2,4-Dinitrophenol 2 U 2 U 2 U
2,4-Dinitrotoluene 2U 2U 2U
2,6-Dinitrotoluene 2 U 2 U 2 U
2-Chloronaphthalene 2 UJ 2 UJ 2 UJ
2-Chlorophenol 2U 2U 2U
2-Methylnaphthalene 2U

2-Methylphenol 2U 2U 2U
2-Nitroaniline 2U 2U 2U
2-Nitrophenol 2U 2U 2U
3,3-Dichlorobenzidine 2U 2U 2U
3-Nitroaniline 2U 2U 2U
4,6-Dinitro-2-methylphenol 2U 2U 2U
4-Bromophenyl-phenyl ether 2U 2U 2U
4-Chloro-3-methylphenol 2U 2U 2U
4-Chloroaniline 2U 2U 2U
4-Chlorophenyl-phenyl ether 2U 2U 2U

Hart Crowser
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Table 2 - Analytical Results for Groundwater Samples Sheet 3 of 9

Sample ID MTCA HC5-GW HC-6-GW  HC-10-GW HC12-GW  HC13-GW
Sampling Date Method A 8/27/18 8/28/18 8/28/18 8/27/18 8/27/18
Cleanup Level

4-Methylphenol (P.Cresol)
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene

Aniline 2U
Anthracene

Azobenzene 2U
Benzidine 2U
Benzo(a)anthracene

Benzo(a)pyrene 0.1
Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic Acid 2
Benzyl Alcohol
bis(2-Ethylhexyl)phthalate 0
Butylbenzylphthalate
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
Carbazole

Chrysene
Dibenzo(ah)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene 2
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol 2U
Pyrene

N NN
cCccCc
N NN
cCccC
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NNNNRERNN
ccCcccccc
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ccccc
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Table 2 - Analytical Results for Groundwater Samples Sheet 4 of 9

Sample ID HC-15-GW HC18-GW  HC-19-GW HC-20-GW HC-1-GW HC-4-GW
Sampling Date 8/28/18 8/27/18 8/28/18 8/28/18 9/ 5/18 9/5/18
Total Susp. Solids in mg/L 23 1300 190 660 230 J 290 J
TPH in pg/L
Diesel 50 U 88 50 U 50 U 50 UJ 50 UJ
Heavy OiIl 100 U 100 U 100 U 100 U 100 UJ 100 UJ
Gasoline 100 U 100 U 100 U 274 ] 100 UJ 100 UJ
Total Metals in pg/L
Arsenic 0.909 1.16 2.72 0.763 1.69 1.12
Cadmium 0.05 U 0.07 0.05 U 0.05 U 0.05 U 0.066
Chromium 0.54 0.41 1.82 183 0.47 1.34
Lead 0.351 0.973 1.17 0.951 1.03 0.95
Mercury 0.05 U 0.2 0.05 0.08 0.06 J 0.28 J
PCBs in pg/L
PCB-aroclor 1016 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1221 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1232 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1242 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1248 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1254 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1260 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1262 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
PCB-aroclor 1268 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total PCBs 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Volatiles in pg/L
1,1,1,2-Tetrachloroethane 1U 1U 1U 1U 1UJ 1UJ
1,1,1-Trichloroethane 1U 1U 1U 1U 1UJ 1UJ
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 1UJ 1UJ
1,1,2-Trichloroethane 1U 1U 1U 1U 1UJ 1UJ
1,1-Dichloroethane 1U 1U 1U 1U 1UJ 1UJ
1,1-Dichloroethylene 1U 1U 1U 1U 1UJ 1UJ
1,2,3-Trichloropropane 1U 1U 1U 1U 1UJ 1UJ
1,2-Dibromo3Chloropropane 5U 5U 5U 5U 5 UJ 5 UJ
1,2-Dibromoethane (EDB) 1U 1U 1U 1U 1UJ 1UJ
1,2-Dichlorobenzene 1U 1U 1U 1U 1UJ 1UJ
1,2-Dichloroethane 1U 1U 1U 1U 1UJ 1UJ
1,2-Dichloropropane 1U 1U 1U 1U 1UJ 1UJ
1,3-Dichlorobenzene 1U 1U 1U 1U 1UJ 1UJ
1,4-Dichlorobenzene 1U 1U 1U 1U 1UJ 1UJ
2-Butanone (MEK) 5U 5U 5U 5.2 5UJ 5UJ
2-Hexanone 5U 5U 5U 5U 5UJ 5UJ
4-Methyl-2-Pentanone MIBK 5U 5U 5U 5U 5UJ 5UJ
Acetone 5U 5U 5U 5U 5UJ 5UJ
Acrylonitrile 1U 1U 1U 1U 1UJ 1UJ
Benzene 1U 1U 1U 1U 1UJ 1UJ
Bromochloromethane 1U 1U 1U 1U 1Ud 1UJ
Bromodichloromethane 1U 1U 1U 1U 1UJ 1UJ
Bromoform 1U 1U 1U 1U 1UJ 1UJ
Bromomethane 1U 1U 1U 1U 1UJ 1UJ
Carbon Disulfide 1U 1U 1U 1U 1Ud 1UJ
Carbon Tetrachloride 1U 1U 1U 1U 1UJ 1UJ
Chlorobenzene 1U 1U 1U 1U 1Ud 1UJ
Chlorodibromomethane 1U 1U 1U 1U 1UJ 1UJ
Chloroethane 1U 1U 1U 1U 1Ud 1UJ
Chloroform 1U 1U 1U 1U 1UJ 1UJ
Chloromethane 1U 1U 1U 8.5 1Ud 1UJ
Cis-1,2-Dichloroethene 1U 1U 1U 140 1UJ 1UJ
Cis-1,3-Dichloropropene 1U 1U 1U 1U 1UJ 1UJ
Dibromomethane 1U 1U 1U 1U 1UJ 1UJ
Ethylbenzene 1U 1U 1U 1U 1UJ 1UJ
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Table 2 - Analytical Results for Groundwater Samples Sheet 5 of 9

Sample ID HC-15-GW HC18-GW  HC-19-GW HC-20-GW HC-1-GW HC-4-GW
Sampling Date 8/28/18 8/27/18 8/28/18 8/28/18 9/ 5/18 9/5/18

Methyl lodide 1U 1U 1U 1U 1Ud 10
Methylene Chloride 2U 2 U 2 U 2 U 2 U 2 UJ
Styrene 1U 1U 1U 1U 1UJ 10
Tetrachloroethylene 1U 1U 1U 1U 1UJ 1UJ
Toluene 1U 1U 1U 8.5 1UJd 10
m,p Xylene 1U 1U 1U 1.2 1UJ 1UJ
0-Xylene 1U 1U 1U 1U 1UJd 10
Total Xylene 1U 1U 1U 9.7 1UJ 10U
Trans-1,2-Dichloroethene 1U 1U 1U 1.9 1UJd 10
Trans-1,3-Dichloropropene 1U 1U 1U 1U 1UJ 1UJ
trans-1,4-Dichloro2butene 5U 5U 5U 5U 5U 5UJ
Trichloroethylene 1 1U 1U 23.3 1UJ 1UJ
Trichlorofluoromethane 1U 1U 1U 1U 1Ud 10
Vinyl Acetate 5U 5U 5U 5U 5UJ 5UJ
Vinyl Chloride 14 1U 1U 810 1UJd 10

PAHSs (SIM) in pg/L

1-Methylnaphthalene 01U 01U 01U 01U 0.1 UJ 0.1 UJ
2-Methylnaphthalene 01U 01U 01U 01U 0.1 UJ 0.1 UJ
Acenaphthene 01U 01U 01U 01U 01U 01U
Acenaphthylene 01U 01U 01U 01U 01U 01U
Anthracene 01U 01U 01U 01U 01U 01U
Benzo(a)anthracene 01U 01U 01U 01U 01U 01U
Benzo(a)pyrene 01U 01U 01U 01U 01U 01U
Benzo(b)fluoranthene 01U 01U 01U 01U 01U 01U
Benzo(ghi)perylene 01U 01U 01U 01U 01U 01U
Benzo(k)fluoranthene 01U 01U 01U 01U 01U 01U
Chrysene 01U 01U 01U 01U 01U 01U
Dibenzo(ah)anthracene 01U 01U 01U 01U 01U 01U
Fluoranthene 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
Fluorene 01U 01U 01U 01U 01U 01U
Indeno(123-cd)pyrene 01U 01U 01U 01U 01U 01U
Naphthalene 01U 01U 01U 01U 0.1 UJ 0.1 UJ
Phenanthrene 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
Pyrene 01U 01U 01U 01U 01U 01U

Semivolatiles in pug/L
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether

J J J

J J J J

NNRNNMNNNMNNNNDNNN
ccccccccccccc
NNRNNMNNNMNNNDNNN
ccccccccccccc
NNRNNMNNNMNNNDNNN
ccccccccccccc

NMNNNNNNNDN
ccccccccc

NPNNNDNNNNNNDNNDNNNNDNDNNNDNNDNNNNNDNDDNDDN
N

ccCcCcCcCccccccccccccccccccc
NMNNRNPNPNNONNNODNOMNNONNOMNNNNOMNNNOMNNNNNNDN
ccCcCcCcCcCcccccccccccccccccc
NMNNRNPNPNNONNNODNOMNNNNOMNNNOMNNNOMNNNNNNDN
ccCcCcCcCcCcccccccccccccccccc

NMNNNNMNNMNNNDNNN
cccccccccc
NMNNNNMNNMNNNDNDNN
cccccccccc

2U
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Table 2 - Analytical Results for Groundwater Samples Sheet 6 of 9

Sample ID HC-15-GW HC18-GW  HC-19-GW HC-20-GW HC-1-GW HC-4-GW
Sampling Date 8/28/18 8/27/18 8/28/18 8/28/18 9/5/18 9/ 5/18
4-Methylphenol (P.Cresol) 2 U 2 U 2 U 2 U 2U 2 U
4-Nitroaniline 2U 2 U 2 U 2 U 2U 2 U
4-Nitrophenol 2 U 2 U 2 U 2 U 2U 2 U
Acenaphthene 2U 2 U 2 U

Acenaphthylene 2 U 2 U 2 U

Aniline 2U 2U 2U 2U 2U 2U
Anthracene 2U 2U 2U

Azobenzene 2U 2U 2U 2U 2U 2U
Benzidine 2U 2U 2U 2U 2U 2U
Benzo(a)anthracene 2 U 2U 2U

Benzo(a)pyrene 2 U 2 U 2 U

Benzo(b)fluoranthene 2 U 2U 2U

Benzo(g,h,i)perylene 2 U 2 U 2 U

Benzo(k)fluoranthene 2 U 2U 2U

Benzoic Acid 2U 2U 2U 2U 2U 2U
Benzyl Alcohol 2U 2U 2U 2U 2U 2U
bis(2-Ethylhexyl)phthalate 01U 01U 01U 01U 0.24 0.42
Butylbenzylphthalate 2 U 01U 2U 2 U 01U 01U
bis(2-Chloroethoxy)methane 2U 2U 2 U 2 U 2U 2 U
bis(2-Chloroethyl)ether 2 U 2 U 2U 2 U 2U 2 U
bis(2-Chloroisopropyl)ether 2U 2U 2 U 2 U 2U 2 U
Carbazole 2U 2U 2U 2 U 2U 2 U
Chrysene 2U 2 U 2 U

Dibenzo(ah)anthracene 2U 2U 2 U

Dibenzofuran 2U 2U 2U 2U 2U 2U
Diethylphthalate 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
Dimethylphthalate 01U 01U 01U 01U 01U 01U
Di-n-butylphthalate 0.1U 0.1U 0.1U 0.1U 01U 0.1U
Di-n-octylphthalate 01U 01U 01U 01U 01U 01U
Fluoranthene 2U 2 U 2 U

Fluorene 2U 2U 2U

Hexachlorobenzene 2U 2U 2 U 2 U 2U 2U
Hexachlorobutadiene 2U 2U 2U 2U 2U 2U
Hexachlorocyclopentadiene 2 U 2 U 2U 2 U 2U 2U
Hexachloroethane 1U 1U 1U 1U 1U 1U
Indeno(1,2,3-cd)pyrene 2U 2 U 2 U

Isophorone 2U 2 U 2 U 2 U 2U 2 U
Naphthalene 2U 2 U 2 U

Nitrobenzene 2U 2U 2U 2U 2U 2U
N-Nitrosodimethylamine 2U 2 U 2U 2U 2U 2U
N-Nitroso-di-n-propylamine 2U 2 U 2 U 2 U 2U 2 U
N-nitrosodiphenylamine 2U 2U 2U 2 U 2U 2U
Pentachlorophenol 05U 05U 05U 05U 05U 05U
Phenanthrene 2U 2U 2U

Phenol 2U 2U 2U 2U 2U 2U
Pyrene 2U 2U 2U

U = Not detected at reporting limit indicated.

J = Estimated.

a. 800 when benzene present/1000 without bel
Detected concentrations are bolded.
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Table 2 - Analytical Results for Groundwater Samples

Sample ID
Sampling Date

Total Susp. Solids in mg/L

TPH in pg/L
Diesel
Heavy OiIl
Gasoline

Total Metals in pg/L
Arsenic
Cadmium
Chromium
Lead
Mercury

PCBs in pg/L
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs

Volatiles in pg/L
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2,3-Trichloropropane

1,2-Dibromo3Chloropropane

1,2-Dibromoethane (EDB)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone (MEK)
2-Hexanone

4-Methyl-2-Pentanone MIBK

Acetone

Acrylonitrile

Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
Cis-1,3-Dichloropropene
Dibromomethane
Ethylbenzene

HC-8-GW
9/ 5/18

70 J

50 UJ
100 UJ
100 UJ

1.14
0.05 U
0.49
0.252
0.06 J

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

cccccccccc

PRPRRPRPRRPRRPRPRPRRPRPRPRRPRPRPRPRRPRPUCUUOUVIRPRRPRPRRPREPRURRPRRERERPR
C
e

Sheet 7 of 9
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Table 2 - Analytical Results for Groundwater Samples Sheet 8 of 9

Sample ID HC-8-GW
Sampling Date 9/ 5/18

Methyl lodide 1UJ
Methylene Chloride 2 U
Styrene 1UJ
Tetrachloroethylene 1UJ
Toluene 1Ud
m,p Xylene 1UJ
0-Xylene 1UJ
Total Xylene 1UJ
Trans-1,2-Dichloroethene 1Ud
Trans-1,3-Dichloropropene 1UJ
trans-1,4-Dichloro2butene 5U
Trichloroethylene 1UJ
Trichlorofluoromethane 1Ud
Vinyl Acetate 5UJ
Vinyl Chloride 1UJ

PAHSs (SIM) in pg/L

1-Methylnaphthalene 0.1 UJ
2-Methylnaphthalene 0.1 UJ
Acenaphthene 01U
Acenaphthylene 01U
Anthracene 01U
Benzo(a)anthracene 0.1U
Benzo(a)pyrene 01U
Benzo(b)fluoranthene 0.1U
Benzo(ghi)perylene 01U
Benzo(k)fluoranthene 01U
Chrysene 01U
Dibenzo(ah)anthracene 0.1U
Fluoranthene 0.1U
Fluorene 0.1U
Indeno(123-cd)pyrene 01U
Naphthalene 0.1 UJ
Phenanthrene 0.1U
Pyrene 01U

Semivolatiles in pug/L
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenyl ether

NNDNDNNDNNNMNNNDNDNMNDNDDN
ccccccccccccc

NDNDNDNNMNNNMNNDDNDDN
cccccccccc
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Table 2 - Analytical Results for Groundwater Samples Sheet 9 of 9

Sample ID HC-8-GW
Sampling Date 9/ 5/18

4-Methylphenol (P.Cresol)
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene

Aniline 2U
Anthracene

Azobenzene 2U
Benzidine 2U
Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Benzoic Acid 2
Benzyl Alcohol 2
bis(2-Ethylhexyl)phthalate 1.11
Butylbenzylphthalate 0.1
bis(2-Chloroethoxy)methane 2
bis(2-Chloroethyl)ether 2
bis(2-Chloroisopropyl)ether 2
Carbazole 2
Chrysene

Dibenzo(ah)anthracene

Dibenzofuran 2
Diethylphthalate 0.1
Dimethylphthalate 0.1
Di-n-butylphthalate 0.1
Di-n-octylphthalate 0.1
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol 0.
Phenanthrene

Phenol 2U
Pyrene

N NN
cCcCcC

N P NDNNDN
C cCccCcc ccccc ccccc cC C

O NDNDNDN
ccccc

1zene.
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APPENDIX A - FIELD EXPLORATION METHODS AND BORING
LOGS

This appendix documents the field exploration methods we used to further assess the environmental
quality of the soil and groundwater at the Site. The sections are:

Explorations and Their Location;

Push-Probe Borings;

Soil Sampling Procedures;

Soil Screening and Analysis;

Groundwater Level Measurements;

Groundwater Sampling Procedures;

Sample Handling and Laboratory Analysis; and
Investigation-Derived Waste Storage and Disposal.

Explorations and Their Location

Subsurface explorations for the Phase Il investigation were push-probe borings. Grab groundwater
samples were collected from twelve of the borings. Exploration logs in this appendix show our
interpretation of the sampling and testing data. The logs indicate the depth at which the physical
characteristics of soils change; however, the change may be gradual. In the field, we classified the samples
taken from the explorations according to the methods on Figure A-1 — Key to Exploration Logs. This figure’s
legend explains the symbols and abbreviations used in the logs.

Figure 2 shows where the explorations were located.

Push-Probe Borings

Twenty push-probe borings (HC-1 through HC-20) were drilled to depths of 15 feet bgs on August 27
through 28 and September 5, 2018. The borings were advanced with an approximately 2-inch diameter
direct push-probe using a truck-mounted drill rig by a licensed driller subcontracted to Hart Crowser, and a
second subcontractor performed concrete coring services for three of the borings located on concrete
pads. An environmental geologist from Hart Crowser continuously observed the drilling. We obtained soil
samples at 2.5-foot depth intervals. All soil samples were classified in accordance with American Society
for Testing and Materials (ASTM) Method D2488, and pertinent characteristics of the subsurface
conditions were recorded on boring logs. Detailed logs for each boring are presented at the end of this
appendix.

Soil Sampling Procedures

Soil samples were collected for chemical analysis directly from the push-probe sleeve with a clean
stainless-steel spoon and/or clean disposable nitrile gloves and placed in pre-cleaned, laboratory-supplied
glass sample jars and 40-milliliter (ml) volatile organics analysis (VOA) bottles supplied by the laboratories.
Sufficient soil was removed to overfill the glass sample jars. VOA bottles were filled with a 5-gram soil plug
according to Environmental Protection Agency (EPA) Method 5035 procedures. The jars were sealed and
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A-2 | Large Aircraft Parking Site

labeled. Filled sample jars were stored in an ice-chilled cooler and submitted to the analytical laboratory
under chain-of-custody protocols.

Soil Screening and Analysis

Field screening results were used as a general guideline to identify potential chemical constituents in soil
samples. In addition, field screening results were used as a basis for selecting soil samples for chemical
analysis.

Soil samples were field screened at 2.5-foot depth intervals for evidence of volatile organic compounds
(VOCs)-related impacts using (1) visual and olfactory observations, (2) sheen screening, and (3) headspace
vapor screening using a MultiRAE photoionization detector (PID). The effectiveness of field screening
varies with temperature, moisture content, organic content, soil type, and age of the constituents. Visual
examination consists of inspecting the soil for evidence of discoloration, staining, and/or abnormal
components. Visual screening is generally more effective when impacts are related to heavy petroleum
hydrocarbons, such as motor or hydraulic oil, or when hydrocarbon concentrations are high.

We tested water sheen by placing a small volume of soil in a pan of water and observing the water surface
for signs of sheen. Sheens were classified as follows:

No sheen (NS) No visible sheen on water surface.

Slight sheen (SS) Light colorless film, spotty to globular; spread is irregular, not rapid; areas of no
sheen remain; film dissipates rapidly.

Moderate sheen (MS) | Light to heavy film, may have some color or iridescence; globular to stringy;
spread is irregular to flowing; few remaining areas of no sheen on water surface.

Heavy sheen (HS) Heavy colorful film with iridescence; stringy; spread is rapid; sheen flows off the

sample; most of the water surface may be covered with sheen.

Headspace vapor screening is intended to indicate the presence of volatile organic vapors; it involves
placing a soil sample in a plastic sample bag. Air is captured in the bag and the bag is shaken to expose the
soil to the air trapped in the bag. The PID probe is then inserted in the bag and the instrument measures
the concentration of organic vapors in the sample headspace. The highest vapor reading for each sample is
then recorded on the boring log. The PID measures concentrations in parts per million (ppm), is calibrated
to isobutylene, and can typically quantify organic vapor concentrations in the range of 0 to 1,000 ppm.

All field screening observations were recorded on the boring logs, and this information was used to select
which samples to submit for chemical analysis. In general, samples with the highest readings were selected
for analysis.
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Groundwater Level Measurements

Water level measurements were recorded before groundwater samples were collected. Depth to water
was measured using a water level indicator. The probe was cleaned between measurements to prevent
cross-contamination of wells.

Groundwater Sampling Procedures

Grab groundwater samples were collected from twelve borings (HC-1, HC-4, HC-5, HC-6, HC-8, HC-10,
HC-12, HC-13, HC-15, HC-18, HC-19, and HC-20) on August 27 through 28 and September 5, 2018, and
submitted for chemical analysis.

Prior to sampling, field personnel recorded the depth to water in the borings. Wells were purged and
sampled using a peristaltic pump and low-flow groundwater sampling techniques at approximately

12.5 feet bgs (the middle of the temporary screened interval of each boring). The water samples were
collected directly from the polyethylene tubing into the pre-cleaned containers provided by the analytical
laboratory. The containers were sealed, labeled, and stored in an ice-chilled cooler and submitted to the
chemistry laboratory under chain-of-custody protocols. To prevent cross-contamination of the wells, new
disposable polyethylene tubing was used for each groundwater sample.

Sample Handling and Laboratory Analysis

At the time of collection, soil and groundwater samples were placed in an ice-chilled cooler and submitted
to the laboratory using chain-of-custody protocols. Soil and groundwater samples were submitted to AM
Test, of Kirkland, Washington and Advanced Analytical Laboratory, of Redmond, Washington, for chemical
analysis.

Investigation-Derived Waste Storage and Disposal

Soil cuttings and purge water generated during exploration activities and groundwater sampling were
placed in separate labeled drums and left on site, pending receipt of chemical analysis results from the
laboratory and determination of appropriate disposal procedures.
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APPENDIX B
Chemical Data Quality Review and Laboratory Reports
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